This paper contributes to the debate on the existence of pollution haven effects by systematically measuring the pollution content of trade (measured by the polluction content of imports (PCI)) and decomposing it into three components: a 'deep' (i.e. unrelated to the environmental debate) component and two components (factor endowments and environmental policies) that occupy centerstage in the debate on trade and the environment. The decomposition is carried out for 1986-88 for an extensive data set covering 10 pollutants, 48 countries and 79 ISIC 4-digit sectors. Illustrative decompositions presented for 3 of the 10 pollutants in the data set indicate a significant pollution haven effect and highlight the role of factor endowments in each region's PCI. However, because the bulk of trade is intra-regional with a high North-North share, these effects are small relative to the 'deep' determinants of the worldwide pollution content of trade.
Introduction
For the environmentally minded, globalization reflected in rising trade shares in world GDP is worrisome, directly because the activity of trading itself generates pollution, and indirectly because lower environmental standards generate a comparative advantage in "dirty" industries for developing countries. In this context, globalization, which reduces transport costs and/or trade barriers, would shift investment and production of "dirty"goods to the South. As a result, globalization would lead to an increase in the pollution content of imports by the North, in conformity with what has been called the "pollution haven (PH) hypothesis", and to a worldwide increase in the production of dirty products. Likewise, the literature has emphasized that a tightening of environmental standards in the North would lead industries to relocate to the South according to what is referred to as the "pollution haven (PH) effect". Overall, it is fair to say that empirical support for the PH hypothesis is weak, while the PH effect, which is often taken for granted, has proven elusive too, apart from recent empirical support for the US.
One often-mentioned culprit is lack of data: only the US has time series on abatement costs at the industry level, and the only comprehensive data set on emissions is also for that country and for one year (the 1987 IPPS data elaborated by the World Bank). Although the PH effect is obviously a worldwide issue involving rich and poor countries, faced with this lack of data, researchers have made progress on the PH debate by carrying out what we would call "partial" studies. First, the effects contributing to the location of economic activity (see the illustrative example in section 2) have been analyzed in the context of firm case studies (e.g. Eskeland and Harrison (2002) ). Second, progress has also been made by case studies of a particular pollutant (e.g. Antweiler et al. (2001) for SO2 emissions). Third, many studies have been carried out on the US where recent evidence controlling for unobserved heterogeneity and the endogeneity of environmental policy has detected a significant PH effect (Ederington et al (2004 (Ederington et al ( , 2005 and Levinson and Taylor (2005) using a panel data set of US industries). And fourth, when covering more countries, the analysis is often limited to specific sectors (e.g. Cole and Elliott (2003) ). In the absence of systematic data on emissions across countries, making progress has been largely limited to gathering fragmentary evidence (see e.g. Copeland and Taylor (2003) for a review).
In this paper we go beyond partial evidence and carry out a more systematic global estimation of the pollution content of trade across all industrial sectors in which we disentangle the role of factor endowments and environmental policies from the more fundamental (or "deep") determinants of bilateral trade. To our knowledge, such a decomposition exercise, which allows one to get a better handle on the PH effect, has not been carried out previously. As an example of what transpires from a global decomposition exercise, consider the usual version of the PH effect, according to which a tightening of Northern environmental standards will increase the pollution content of imports by the North. But what about the South? In reality, developing countries are also importing dirty products, and they may even be larger importers of those goods if one takes into account the fact that highly polluting activities are often capital-intensive. In addition, the pollution content of global trade depends on composition effects since trade involves not only North-South trade, but also North-North and South-South trade. The decompostion framework proposed in this paper weighs the importance of the PH effect relative to other contributing factors.
Section 2 discusses briefly the pollution haven hypothesis and the pollution haven effect, arguing that it can be usefully captured by the pollution content of trade (in our case, the pollution content of imports), and specifying how it can be measured. Section 3 estimates a model of bilateral trade in emissions (one for each pollutant) in which factor endowments, environmental policies, and 'deep' determinants (i.e. all remaining determinants) are separately identified. These estimates then serve to identify the relative importance of the pollution haven effect with respect to the factor endowment effect in the worldwide pollution content of trade. Because of data limitations on emissions over time, computations are carried out in cross-section so that the paper's estimates must be considered with caution, it being hoped that the approach developed here will yield more conclusive results when better emission data becomes available. Section 4 concludes.
The Pollution Content of Trade: A Framework
We show first how the pollution content of trade can be used to study the pollution haven and the factor endowment effects. We then introduce the total and average measures to be analyzed subsequently.
The Pollution Haven Effect
To fix the terms of the debate about the PH effect, and to motivate the choice of the pollution content of imports (PCI) 1 , consider the following simple hypothetical example in a Heckscher-Ohlin framework. Two countries, North (N) and South (S), produce two goods, a dirty and a clean good, with pollution per unit of output of the dirty good being identical in N and S. Both countries are the same in all respects except that N has a higher income per capita than S. Assume that environmental quality is a normal good. Then N will have stricter environmental standards and will import the dirty good and hence its trade will be "embodied" with emissions. Conversely, S will import the clean good from its partner and so the PCI of S will be zero. Therefore, in this two-commodity world, the PCI of N from S is positive (P CI N S > 0), and the PCI of S from N is zero (P CI SN = 0; in a multi-commodity world, P CI NS , P CI SN = 0, P CI NS > P CI SN ). Note that world pollution has increased with respect to the autarkic equilibrium.
Next, consider two experiments. First, consider globalization via a reduction in transport costs, or a reduction in trade barriers. This will lead S to specialize in the production of dirty products. Globalization thus increases P CI N S in conformity with what has been called the PH hypothesis (the previously dirty production in N is now carried out in S under less-stringent environmental standards). As a second experiment, consider a tightening of environmental regulations in N. This is also expected to lead to a relocation of dirty industries from N to S, increasing P CI NS through what is referred to as the PH effect in the literature.
Bring in now factor endowment differences, supposing that dirty industries are capital intensive and that N is relatively well-endowed in capital. If the PH effect were small (as suggested by recent US-based evidence mentioned above), then the factor endowment influence (FE effect for short) on comparative advantage could well dominate. Let us assume this is the case. Then, S will be importing the dirty good although it has lower environmental standards, a configuration refered to as reflecting the FE hypothesis according to Copeland and Taylor (2004) . Starting from this new configuration, consider again the two above experiments. With globalization resulting in a reduction in transport costs and/or trade liberalization, dirty activities might move to N, resulting in larger dirty imports of S from N. Conversely, a tightening of environmental policy in N will have the reverse effect, with dirty activities moving to S and hence implying a decrease in P CI N S . Ultimately this may lead to a reversal in comparative advantage.
Thus, the relative strength of the PH versus the FE effect is determinant in shaping the worldwide allocation of the PCI between country groups. It also plays a crucial role regarding the impact of globalization or environmental policy changes on the pollution content of trade.
To get a full picture of the factors underlying the evolution of the worldwide pollution content of trade, scale (N and S have different economic weight and both may grow) and technical (abatement activities are different in N and S and vary across time) effects should also be factored in, as well as differences in emission intensities across pollutants. And since the debate on trade and the environment is usually couched in terms of the contribution of rich and poor countries, compositional effects across regions should also be taken into account. Because of limitations on the availability of data on emissions, this paper only explores the determinants of the PCI at one point in time, thereby abstracting from temporal effects.
Measuring the PCI
In practice, since pollution intensities vary across sectors and pollutants, an appropriate measure of the PCI must distinguish between the different pollutants 4 and take into account sector heterogeneity at a reasonably disaggregated level.
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Denote M ijs the value of bilateral imports of country i from country j, in sector s, and let emissions per dollar of production in country j, sector s and pollutant k be given by g k js . Then, the total (Z k ij ) and average (G k ij ) PCI of country i from country j for pollutant k, are given by:
where M ij ≡ s M ijs and µ ijs is the share of sector s in country i imports from country j. 3 This indicator covers the whole distribution of industrial sectors and its value is sensitive to differences in emissions across industries and pollutants.
The only comprehensive data on emissions are the 1987 US emissions coefficients computed for 79 4-digit ISIC industries. Note that, abstracting from the damage caused by the activity of transporting goods, if all countries had the same emission coefficients, the location of economic activity would not matter. However, it is clear that US coefficients cannot be applied to a large sample of countries that includes developed and developing countries. In order to estimate country-specific emissions, we draw on the results in Hettige et al (2000), who find that emissions per employee are roughly constant across countries. Thus we can adjust the US per employee IPPS coefficients, h k U S,s , by each country's industry labor-output ratio
Xjs . This amounts to assuming that emissions per dollar are inversely proportional to labor productivity. While this adjustment to US coefficients seems reasonable, we abstain from extending it to other years since changes in emission intensities over time are not determined only by labor-productivity changes. 4 Changes in the volume of pollution embodied in worldwide trade (i.e. in PCI) is the simplest, most direct, and perhaps most reliable global indicator of the PH effect. Here we use average and total PCIs over 79 4-digit ISIC industries 2 The traditional approach relies on the less accurate comparison between "clean" and "dirty" sectors. It is true that, at the 3-digit ISIC level, the group of "dirty" sectors (reported in table A2 in Appendix 2) does not seem to change much across pollution criteria (e.g. actual emissions vs. abatement costs, see Mani and Wheeler (1997) ). However, the definition of "clean" sectors is more ambiguous, and the intermediate sectors that are dropped from the usual analysis of clean vs. dirty industries often represent a substantial part of the PCI (up to 50% for some pollutants according to our estimates, see table A3 in Appendix 2). Moreover, at the 4-digit ISIC level, the classification of dirty sectors is not robust across pollutants. Two examples taken from the IPPS coefficients of the World Bank, establish the superiority of our approach. Take first the manufacture of leather products (ISIC 3233) which is one of the cleanest activities in terms of SO 2 released in the air, but also one of the most polluting ones in terms of metal toxic pollution. Take next sugar factories and refineries (ISIC 3118): it has the opposite pattern, releasing much SO 2 in the air, but negligible toxic pollution. Overall, more than a quarter of ISIC 4-digit categories exhibit a similar pattern, ranking in the top ten most polluting sectors according to one pollution criteria and among the ten cleanest according to another.
for 29 developing and 19 developed countries and 10 pollutants.
5 Due to space constraints, we only report results for a selection of three pollutants 6 : SO 2 in the air (SO 2 ), widely used in other studies, total toxic pollution (TPTT) and biological oxygen demand in water (BOWT) 7 . All three pollutants generate relatively small transborder externalities beyond those embodied in trade.
Unraveling the Pollution Haven Effect
From equation (1) above, it is clear that the PCI in bilateral trade will be given by emissions per unit of trade times the volume of trade, the latter depending in turn on environmental policy, factor endowments and other "deep" determinants, i.e. determinants unrelated to endowments or environmental policies. Omitting pollutant superscript k for simplicity, the PCI of country i s imports from country j, Z ij , can be decomposed multiplicatively into a "deep" determinant component, Ω ij (i.e. the import-embodied pollution that would occur for reasons unrelated to environmental policy and endowments), a FE effect, κ ij , and a PH effect, ij :
This multiplicative form appears reasonable and easy to handle, particularly in a gravity-like framework. When we want to abstract from the PH effect, the FE effect or from both simultaneously, this amounts to assume that ij = 1 or κ ij = 1 or ij = κ ij = 1 respectively.
We proceed in two steps. In a first step, we regress for each pollutant k, the bilateral PCI, Z k ij , on a set of explanatory variables capturing the effects identified in equation (2). Having checked that the estimated coefficients are plausible and the overall fit satisfactory, in a second step, we use the estimated coefficients to decompose the total predicted PCI for each pollutant into the three components, namely "deep", "FE", and "PH" effects.
Determinants of the PCI
We want now to isolate the effects of environmental policies and factor endowments on the PCI. The PH effect is captured by differences in the lead content of gasoline which is our proxy for environmental policy. 8 The capital-labor ratio serves as proxy for endowment differences, i.e. for the FE effect. Table  1 summarizes the sample characteristics of these variables for each group of countries along with the average PCI values for each group of countries. The figures confirm intuition. The average lead content is higher in the South and hence low income countries have lower environmental stringency. Likewise, the capital-labor ratio is on average higher in the North. Finally, P CI N > P CI S for each one of the three pollutants. The empirical specification is given by equation (3) below. It is inspired by the gravity framework, previously used in cross-country studies of trade in pollution-intensive activities. 9 To avoid erroneously attributing variations in bilateral PCIs to the two effects of interest, it is important to have as complete as possible a set of control variables in the vector of "deep" determinants. The α and β coefficients control for "deep" determinants of bilateral trade, the former relating to gravity-type equations, and the latter including other controls. The gravity-type controls include log distance (DIST ij ), the extent of the potential market (M KT ij = ln(GDP i * GDP j )), proxied by the product of GDPs (since these cannot be entered individually in the presence of fixed effects), common religion (CR ij ), common language (CL ij ) and landlockedness (LL ij ).
Other controls include importer (DM j ) and exporter (DE i ) fixed effects. These dummy variables control for country-specific omitted determinants. As further control variables, we include proxies for differences in natural resource endowments across countries, oil production (∆OIL ij = ln(
since it is known that many activities that generate pollution are linked with the weight-reducing activities associated with the processing of primary products. We also include two measures of skills since it has sometimes been claimed that pollution intensive activities are also skill-intensive (see Cole and Elliott (2005) ). The two variables are differences in the skill ratio (i.e. (skilled+ base skills)/unskilled labor) (∆SK ij = ln(
)), and differences in the ratio of high skilled labor (skilled/base skills), (∆HK ij = ln( HK i HKj )). To sum up, one may expect these control variables to be related to the bilateral PCI, although their precise influence is ultimately an empirical matter.
To these variables we add the PH and FE variables mentioned above, namely the difference in the maximum lead content of gasoline (∆LEAD ij = ln[
and the difference in capital-labor ratios (∆KL ij = ln[
In equation 3, the 'deep' determinants are given in the first two lines and are followed by the measures of interest in the third line. The regression is run for each one of the three selected pollutants for average values over the 1986-88 period.
10 To account for the possibility that LEAD may be endogenous (as suggested by Ederington and Minier (2003) who found evidence that environmental policy has partly served as a substitute for protection using aggregate data), we instrument LEAD by the UN's measure of Human development (the HDI) which is a priori not correlated with the errors, while its significant correlation with LEAD is -0.47.
Recall that the purpose of the estimates is to carry out subsequent simulations that will decompose the regional PCI into its three components identified above. Aside from obvious robustness checks (see below), two objections could be raised to estimates derived from (3). The first relates to the results being entirely driven by the volume of trade rather than the composition of the latter. The second relates to the selection of the sample over which (3) should be estimated.
Regarding the first criticism, one may argue that our results are basically driven by the volume of trade and hence scale effects. We address this potential shortcoming by regressing the average (G k ij ) instead of the total PCI (Z k ij ) and hence focusing only on the composition effect. As the trade volume dimension is absent, the traditional gravity-type control variables should in principle all disappear. However, we maintain distance as a regressor to control for the fact that dirty industries are predominantly weight-reducing activities (see e.g. Grether and de Melo (2004)) and might hence be particularly sensitive to transport costs. The alternative specification then becomes: 1 0 In the regression, we use only trade flows above a threshold value of $ 10'000.
As to the sample over which estimation should take place, one might object that since one is interested in the PH effect, all intra-regional bilateral trade (i.e. N-N and S-S) should be deleted. Thus, as a robustness check, we also report estimates of (3) over a sample that excludes intra-regional trade. However as intra-regional trade should also respond to the same determinants as N-S and S-N trade and since we are interested in capturing the PH and FE effects at the worldwide level, we consider that the relevant coefficient estimates for the decomposition exercise are those derived from the whole sample. Table 2 reports results for the two specifications (3 and 4) and the two samples (world or NS only) for the three pollutants mentioned above (SO 2 , BOWT, and TPTT). Overall, results are encouraging. Start with estimates of equation (3). First, the signs of the variables of interest are as expected in all specifications, and significant most of the time. The same comment applies to the gravity-related controls. As to the other controls for which we have no a priori expectations, they are only significant in some specifications. Second, the results are quite similar across all 10 pollutants.
11 Table 2 here: Pollution Content of Imports Regressions
As to the comparison between OLS and 2SLS estimates for equation (3), coefficients do not change sign and except for BOWT are very similar in terms of significativity for all variables apart from LEAD, which becomes significant through the instrumentation. In the absence of more suitable instruments and the likelihood of endogeneity, we rely on the 2SLS estimates. As to the robustness of our specification, reassuringly, when we abstract from volume effects, and hence focus on detecting PH and FE effects in the composition of bilateral trade (equation (4)), we still find the same signs for both variables of interest. Finally, estimates are sufficiently close when the sample is restricted to North-South bilateral trade flows indicating that the results of decompositions reported below would not be sensitive to the choice of sample. However in two out of three cases the contribution of the FE effect would be larger if we were to carry out decompositions based on this restricted sample.
Overall, we retain from the estimates in table 2 that the data support the presence of PH and FE effects. The average values of endowments and policies reported in table 1 allow one to deduce the sign of these effects on P CI N S and P CI SN . Thus, starting from the "deep" determinants of bilateral trade, the P CI NS will be reduced through the 'FE' effect because the North has a comparative advantage in dirty products. Likewise, because of more stringent 1 1 With the exception of total metal pollution where the PH and FE effects are reversed. 9 environmental standards, the P CI N S will be increased through the 'PH' effect. The opposite patterns will hold for P CI SN . However, to go further, we need to take into account the fact that there is horizontal trade which will be reflected in P CI NN and P CI SS values with the worldwide effect being a weighted average of vertical and horizontal trade flows. We now carry out a decomposition of the PCI into its constituents parts.
Decomposing the PCI into the PH and the FE effects
Let T OT stand for the total percentage increase of the PCI of a given region when, starting from deep determinants, and successively introducing the FE and the PH effects, with the corresponding percentage increases of the PCI denoted by F E and P H respectively. Then for each pollutant k:
The decomposition results are reported in Table 3 for all combinations of import flows and for each pollutant. The table reports (in lines) vertical flows (NS+SN), then horizontal flows (NN+SS), with the total ('world') effect coming last. Along a given column, whathever the effect (F E, P H or T OT ), the aggregate result (i.e. vertical, horizontal or world PCI) is equal to the weighted average of two components (i.e. NS/SN, NN/SS or vertical/horizontal) using as weights the share of the component in the relevant PCI ( i.e.Ω for the F E and T OT effects, Ωκ for the P H effect).
Consider for example the worldwide decomposition for biological oxygen demand in water reported in the row identified by "W orld" as import flow. Starting from the base pollution content of trade, adding differences in factor endowments reduces the PCI by 4%. Adding differences in environmental regulations increases the PCI by 11%. Taken together, the two effects increase the world PCI by 7%.
Then, if we focus on the PH effect, the worldwide result of 11% is in fact a weighted average between the PH effect on horizontal flows (13%) and the PH effect on vertical flows (1%), with corresponding weights of 88% and 12%. The aggregate PH effect on vertical flows can itself be decomposed into its Northern (173%) and its Southern (-70%) component, with import shares being respectively 29% and 71%. Table 3 here: Decomposition of the PCI into the PH and the FE Effects Analyzing results in table 3, five patterns stand out. First, as emphasized by those involved in the PH debate, for imports of the North (from the South) whatever the pollutant, the PH effect leads to a strong increase in the PCI while the FE effect has also a strong impact, but in the opposite direction. Second, a reverse pattern of similar magnitude takes place in the PCI of the South (from the North). Third, these countervailing forces naturally tend to compensate each other, so that the FE and PH effects on overall vertical trade are several orders of magnitude smaller than on isolated (either Northern or Southern) PCI flows. As could be expected, the net impact is driven by the Northern pattern, but the mitigating impact of the Southern PCI (at least more than a quarter of vertical PCI) should not be underestimated. Fourth, similar composition effects tend to reduce the estimated impact of the FE and the PH effect on the world PCI because environmental policy and endowment differences are considerably smaller for horizontal trade, which accounts for more than 75% of world PCI. Fifth, for two out of three pollutants, the PH effect dominates the FE effect whatever the type of imports considered, while for the third pollutant (biological oxygen demand), the PH effect is only dominated in the case of Northern imports from the South.
Although these results should be viewed as illustrative, they also give an estimate of the extent of reduction in the worldwide pollution of trade that would occur if there were a complete harmonization of environmental policies. The harmonization effect can be approximately read off the relevant PH columns in table 3 by changing the sign.
12 Taking all 10 pollutants, harmonization would reduce the total PCI by 3%.
As a sensitivity test to the results in table 3, we computed confidence intervals for the predicted values of the different PCI levels. Results are reported in table A4 (available upon request). The sign of the individual effects do not change most of the time, but there are several changes in the total effects. Aggregate worldwide effects remain small, and one can conclude that we obtain the same orders of magnitude.
As composition effects across regions happen to matter, another natural robustness check is to change the GDP per capita threshold above which a country is considered to be a developed economy (US$ 11'000 in the original calculations). Two alternative thresholds have been considered, in order to add or take away five countries to the original group of 19 Northern countries (vs. 29 Southern countries). As can be seen in table A5 (available upon request), the overall patterns are quite insensitive to this change of definition.
Conclusions
This paper contributes to the debate on trade and the environment by extending the usual case studies (one country or a few products) to a systematic analyis of the content of individual pollutants in global trade at the most disaggregated level for which there is available emission data. While the results share the limitations of other studies due to the absence of more systematic emission data, the paper goes beyond the contributions to the debate that focus on a handful of 'dirty' industries or a case study of a specific pollutant. In our unraveling of the PH effect, we have controlled for the transport cost component of the PCI as well as other 'deep' determinants of the bilateral pollution content of trade, thereby allowing us to isolate the role of differences in factor endowments and environmental policies.
We do find evidence of traditional PH and FE effects that have often been elusive in the literature. Thus the PCI of the North is lowered because on average its endowments are favorable to activities with high emissions and likewise its PCI is higher because of the probable delocalization of dirty industries to the South associated with stricter environment policies in the North. Symmetrically, we measure the contribution (in the opposite direction) of the PH and FE on the South's PCI. However, because unlike other studies, by carrying out our analysis on global trade which includes the dominant share of North-North trade, we are able to place the PH and PE effects in a proper context. For each one of the 10 pollutants we find that these effects contribute to less than 10% of the overall determinants of emissions. At least for the 1986-88 period, it would appear that differences in factor endowments and environmental policies have only marginally affected the pollution content of world trade although the impact has been stronger on vertical (North-South) trade flows.
In the absence of time-series data, we cannot check if these patterns are stable over time so that more conclusive evidence on the PH debate will have to wait until the availability of comparable data over time on environmental policy, abatement cost or emissions, and on disaggregated trade policy measures at the sector level across a large sample of countries in which developing countries are systematically covered. Much like in an earlier debate around the Leontief paradox regarding the factor content of US trade, better data will be required to get a firmer grasp of the quantitative importance of the effects involved. [3] CIA's World Factbook:
http://www.cia.gov/cia/publications/ factbook/docs/profileguide.html. [27] J , J. 
Appendices (not submitted for publication) A1: Data Description
Bilateral trade flows are taken from the "Trade and Production Database" by Olarreaga and Nicita (2001) . Imports (imports are known to be more reliable than exports) for 48 developing and developed countries are available at the 4-digit ISIC level (see appendix A1 for a country-list).
In order to transform these real bilateral trade flows into the pollution content of imports we need some measure of pollution intensity by sector. For this purpose we use the World Bank's "Industrial Pollution Pojection System" (IPPS), see Hettige et al. (1995) for a detailed description. These IPPS coefficients allow us to estimate the amout of pollution (in pounds or kilograms) emitted per employee by 4-digit ISIC. In total 10 different pollutants (see table A3 in Appendix 2 for a detailed list of these pollutants) are proposed. Concerning the exact measure, we use the lower bound estimation of pollution per employee. Note that these IPP coefficients are strictly speaking only available for 1987 for the US industries. Hettige, Mani and Wheeler (2000) show that pollution/labor ratios seem to be roughly constant across countries. Hence using employment/output ratios by 3-digit industry (4-digit data are not available) and country from the "Trade and Production Database " allows us to compute a pollution per dollar of import coefficient specific to each country. The database for the maximum lead content in gasoline has been elaborated by Grether and Mathys (2002) on the basis of Octel's Worldwide Gasoline Survey. More precisely the average has been worked out by using different types of gasoline and weighting them by their market share. Therefore, the proxy constructed takes into account the importance of the different types of gasoline in the overall market. If one admits that it is generally more costly to produce gasoline with low lead contents, the selected variable represents not only the maximum lead content observed, but also, and this is the important feature, in some sense the enforced legal limit of lead content in gasoline. Since it is impossible for the moment to obtain an index of environmental stringency for the 80s for a large set of countries, the average maximum lead content represents at least one of the most important environmental indicator. Note also that Damania et al (2003) showed that this indicator is closely correlated with other proxies for environmental stringency. 
